Gold Nanoparticles Treatment Reverses Brain Damage in Alzheimer's Disease Model.
Alzheimer's disease (AD) is characterized by amyloid (A)β peptide accumulation and intracellular neurofibrillary tangles. New hypotheses have suggested that AD involves neuroinflammation and oxidative stress. Gold nanoparticles (AuNP) presents anti-inflammatory and antioxidant characteristics. The present study evaluated the AuNP treatment on an AD model (okadaic acid, OA). Male Wistar rats were injected intracerebroventricularly with OA (100 μg); 24 h later they were treated with 20-nm AuNP (at a dose 2.5 mg/kg) every 48 h for 21 days. The following groups were separated (n = 12/group): Sham, AuNP, OA, and OA + AuNP. OA increases Tau phosphorylation in the cortex and hippocampus, while AuNP treatment maintained it as normal. Spatial memory was impaired by OA, and AuNP treatment prevented this deficit. Neurotrophic factors (BDNF and NGF- β) in the cortex and hippocampus were decreased by OA. The OA and OA + AuNP groups showed increased interleukin (IL)-1 β in the hippocampus and cortex, and the AuNP group showed increased IL-1 β in the hippocampus. In both groups, S100 levels in the cortex and hippocampus were increased by OA. IL-4 was increased in OA + AuNP animals. AuNPs prevented oxidative stress (sulfhydryl and nitrite levels) in brain structures induced by OA. Moreover, OA modulated ATP synthase activity, and AuNP maintained normal brain mitochondrial function. The antioxidant capacities were reduced by OA, and AuNP restored antioxidant status (SOD, catalase activities and GSH levels) on brain. OA-induced damage on brain tissues, and long-term AuNP treatment prevented the neuroinflammation, modulation of mitochondrial function, and impaired cognition induced by AD model, showing that AuNPs may be a promising treatment for neurodisease caused by these elements.